Einstein was seeking to enroll in the engineering section of the Polytechnic. The examination began on October 8 1895 and extended over several days. The results were announced on October 14, 1895. Einstein failed to gain admission. He did so well at his autodidactic preparations, that he passed the entrance examination with the best outcome in mathematical and scientific subjects, but obtained inadequate results in linguistic and historical ones. 3 Einstein's parents were advised to have their son attend the final year of a Swiss secondary school. His parents were told to enroll Albert to this secondary school, with the prospect of a certain admission the following year, despite the fact that Albert would still be fully six months below the prescribed age (18 years). 4 Einstein opens his Autobiographical Skizze of 1955 (written a month before he died) by recounting the examinations he took on October 1895. He then says that the physicist Heinrich Friedrich Weber invited him to attend his college physics lectures, provided he remained in Zürich. However, continues Einstein, he enrolled according to the rector's advice, Professor Albin Herzog, to the Cantonal SchoolKantonsschule -in Aarau, a small Swiss town near Zürich whose schools had a high reputation and as a result were often attended by foreigners, even by some from overseas. 5 From the end of October 1895 to the early autumn of 1896 Einstein was a pupil in the third and fourth classes in the technical department of the Aargau Kantonsschule. The Kantonschule was originally founded as a private school in 1802 and was taken over in 1813 by the "state" -the Kanton Aargau. 6 The Aargau Kantonsschule was a "Realschule" (specializing at sciences), not a Gymnasium (specializing at linguistic and humanistic studies). 7 Einstein thus could study the topics he really loved. In addition, he went to a democratic school. The combination of these two traits would lead Einstein to feel at home in the new school, "The system of teaching was liberal, unburdened by too much authority, and resembled university lectures more than high school institution. Each class was not confined to one room, but there was a room for each subject, so that the students moved about for the different subjects as at the university, divided according to subject at definite hours as in college. Furthermore, the teachers were enlightened, modern human beings, Albert immediately felt at home in this circle, made friends with his sound and happy school-fellows and proceeded to enjoy Aarau […]". 8 In the 1955 Skizze Einstein recalled that the "liberal spirit" of Aargau Kantonsschule had imposed an "unforgettable impression" on him. "By comparison with the six years training at the Deutsche, authoritative Gymnasium, I have become aware", says Einstein that "real democracy is not an empty delusion".
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In the democratic and free-thinking environment of the Argau Kantonsschule, Einstein imagined a "kindliche Gedanken-Experiment, das mit der speziellen Relativitätstheorie zu tun hat" ("childish thought experiment that has to do with the special theory of relativity"). 10 This was the chasing after light beam thought experiment.
Einstein graduated the Aarau secondary school. On November 7, 1896 Einstein sent his Curriculum vita to the Argau authorities:
"I was born on 14 March 1879 in Ulm and, when one year old, came to Munich, where I remained till the winter of 1894-95. There I attended the elementary school and the Luitpold secondary school up to (but not including) class 7. Then, till the autumn of last year, I lived in Milan, where I continued my studies on my own. Since last autumn I have attended the Cantonal school in Aarau, and I now take the liberty of presenting myself for the graduation examination. I then plan to study mathematics and physics in division 6 of the Federal Polytechnic Institute". Einstein seldom showed up to Pernet's practical physics course. As a result in his course "Introduction to the practice of physics -elementary practice of physics", Pernet gave him the lowest possible grade, 1, and entered the only sanction in his Polytechnic record: "March 1899: reprimand from the Director on account of lack of diligence in the Physics Practicum".
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Margarette von Uexküll was a fellow student of Einstein, studying biology and she and Einstein's Serbian classmate and future wife M leva Ma ć shared the same lodgings at the house of Johanna Bächtold. 28 Thirty years after Einstein's studies at the Poly, von Uexküll reported that Einstein told her that Professor Pernet had once kindly given him food for thought by saying: "There is no lack of eagerness and goodwill in your work, but a lack of capability". Pernet told Einstein he had no idea how difficult was the path of physics; hence: "Why don't you study medicine, law or philology instead?" "Because I feel that I have a talent, Herr professor" replied Einstein. "Why shouldn't I least try with physics?" "You can do what you like, young man" said Pernet abruptly closing the conversation. "I only wanted to warn you in your own interests".
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Margarette von Uexküll reported in 1956 that one day in the experimental course of Pernet, "She had spent the whole of a warm June afternoon wrestling with an experiment in the Polytechnic's laboratory. Frustration overwhelming her, she was drawn into an argument with a small, fat physics Professor [Pernet], who refused to let her seal a test-tube with a cork for fear it would break. Suddenly she noticed 'a pair of the most extraordinary large shining eyes that were clearly warning me'. These belonged to Einstein, who quietly assured her that the professor was mad and had recently fainted during an angry fit in front of his class. He suggested that she give him her laboratory notes so that he could cook up some better results. and functions, Adolf Hurwitz. In personal relationships Hurwitz gave the impression of being rather reserved".
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Hurwitz was summoned to the Polytechnic from Königsberg in 1892 where he had worked as a 24-years-old youth as an associate professor. Seelig says that in the Polytechnic he initiated his pupils with exemplary clarity and precision into the mysteries of the differential calculus and the fundamentals of the theory of functions. Although for many years he suffered from painful kidney disease, he went on with his teaching even to the heroic extent of holding his seminar finally in his own home, enriching many fields of pure mathematics by his work. He had a great sense of humor and a love of music which he considered to be a complement to mathematics. He played the piano and chamber music was often played in his home. Later in 1908, when Einstein was to return to Zürich after his post in Bern in the Patent Office, he would join these musical sessions "with the whole chicken run!" (his wife and his two sons). 35 Einstein had never shown up at the mathematical seminars of Hurwitz. 36 Hurwitz was a "talented mathematician", says Reiser. Indeed Einstein could have gotten good mathematical training from Hurwitz. "At that time", says Reiser, Einstein was less interested in mathematical speculation than in the visible process of physics". 37 Einstein felt that "the most fascinating subject at the time that I was a student was Maxwell's theory". 38 He found it difficult to accept for a long time the importance of abstract mathematics, and found high mathematics necessary only when developing his gravitation theory -he discovered the qualities of high mathematics around 1912. "Consequently, I saw myself in the position of Buridan's ass, which was unable to decide upon any particular bundle of hay. Presumably this was because my intuition was not strong enough in the field of mathematics to differentiate clearly the fundamentally important, that which is really basic, from the rest of the more or less dispensable erudition. Also, my interest in the study of nature was no doubt stronger; and it was not clear to me as a young student that access to a more profound knowledge of the basic principles of physics depends on the most intricate mathematical methods. This dawned upon me only gradually after years of independent scientific work".
Einstein's Friends: Grossmann, Besso, and Marić
During his Polytechnic student years Einstein made a few friends, Michele Angelo Besso, Marcel Grossmann, Friedrich Adler, and Mileva Ma ć with whom he married in 1903.
Marcel Grossmann
Einstein did not attend all the lectures of his Professors; he rather skipped many lessons, and before going to the two major examinations he had to pass in the fouryear course, he studied instead from the notebooks of his good friend Marcel Grossmann. In 1955, Einstein told the story in his Skizze,
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"In these student days, I developed a real friendship with a fellow student Marcel Großmann. I solemnly went with him once a week to Café 'Metropol' on the Limmat embankment and talked to him not only about our studies, but also about anything that might interest young people whose eyes are open. He was not a kind of Vagabond and Eigenbrödler [loner] l ke me.
[…] Bes des this he had just those gifts in abundance, which I lacked: quick learner and ordered in every sense. He not only visited instead of us in all eligible courses, but he also wrote them so neatly that he had printed his notebooks very well. In preparation for the exams he lent me these notebooks, which meant for me a lifesaver; what would have happened with me without it, I would rather not write and speculate".
In his Autobiographical notes Einstein acknowledged his debt to Grossmann without mentioning his name:
53 "There were altogether only two examinations; aside from these, one could just about do as one pleased. This was especially the case if one had a friend, as did I, who attended the lectures regularly and who worked over their content conscientiously. This gave one freedom in the choice of pursuits until a few months before the examination, a freedom I enjoyed to a great extent, and I have gladly taken into the bargain the resulting guilty conscience as by far the lesser evil."
Michele Angelo Besso
Besso was six years older than Einstein. Besso was from a Jewish family; he was born near Zürich, and eventually was brought up in Italy. In fact, Besso was irreplaceable for Einstein, and the above traits were necessary for Einstein when he communicated with Besso and explained to him his new ideas.
Einstein goes on and says that Besso is most valuable as a consultant, and his withdrawal from the office would be a grave mistake. And Einstein tried to save his friend's position.
57
And here some twenty years earlier Einstein described to Ma ć his schlemiel friend, 58 "It's true, Michele is an awful schlemiel" and "The evening before last, Michele's director, with whom we are well acquainted, came over to play some music. He told us how completely useless and almost unbalanced Michele is, despite his extraordinary vast knowledge" Michele is so confused that "His manager sends him to the Castle power station to inspect and test the newly installed lines. Our hero decides to leave in the evening, to save valuable time of course, but he unfortunately misses the train. The next day he remembers his assignment too late. On the third day he gets to the train station on time, but to his horror realizes that he has forgotten what he is supposed to do. He immediately writes a card to the office saying that instructions should be wired! I don't think this fellow is normal".
Freidrich Adler
At this period the polytechnic enjoyed a great international reputation and had a large number of students from foreign countries. Among them were many eastern and southern European students who could not or would not study in their native countries. One of them was Freidrich Adler from Austria, who came to study in Zürich. He was a thin, pale, and blond young student. He had a fanatical faith in the revolutionary development of society. 
Mileva Marić
M leva Ma ć was a Serbian from Novi Sad then in Hungary, who was three-and-ahalf years older than Einstein. She was the only woman in the mathematical section of t e s ool fo Mat emat s and P ys s Tea e s n t e Polyte n . M leva Ma ć was Einstein's girlfriend and lover beginning 1899 and became his first wife on January 1903.
Hoffman and Dukas write that "At the Zürich Polytechnic, Einstein could not easily bring himself to study what did not interest him. Most of his time he spent on his own in joyful exploration of the wonderful of science, performing experiments and studying at first hand the works of great pioneers in science and philosophy. Some of t ese wo ks e ead w t s Se b an lassmate M leva Ma ć w om e late married." 60 Einstein wrote Ma ć and told her about his readings during his student years. Classics of theoretical physics that Einstein studied were the works of Boltzmann ("the Boltzmann s absolutely magn f ent" E nste n to Ma ć 3 Septembe 00) 61 Helmholtz, Kirchhoff's "famous investigations of the motion of the rigid body" (E nste n to Ma ć August 00) 62 and Hertz. "I returned the Helmholtz volume 63 and am now rereading Hertz's "Propagation of Electric Force" 64 with great care because I don't understand Helmholtz's treatise on the principle of least action in ele t odynam s" (E nste n to Ma ć 10 August 1899); 65 "but within a week I can have the municipal library send books by Helmholtz, Boltzmann, and Mach to me in M lan" (E nste n to Ma ć 0 Septembe 8 ). 66 During summer 1899 Einstein w ote Ma ć "W en I ead Helm olz fo t e f st t me I ould not -and still cannotbelieve that I was doing so without you sitting next to me. I enjoy working together very much, and find it soothing and less boring".
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M lva Ma ć went to Zürich, because it was the second place in Europe that was willing to accept women to University. The University of Zürich and the Polytechnic were the first to accept German female students: Women from German speaking families went to Zurich and women from French speaking families like Marie Curie went to Paris. Almost twenty-one years old, she first studied a semester medical studies at the University of Zürich, and then in 1896, transferred to the Zürich Polytechnic, to the department which trained teachers of mathematics and physics.
Mileva met in Zürich a f end by t e name Helene Sav ć a sto y student f om Vienna. Mileva and Helene lived in the same pension, of Fräulin Engelbrecht at Plattenstrasse 50, along with four other women, two Serbs and two Croats. Their friendship developed quickly. Besides living and studying together the women frequently joined to attend concerts and the theater, make excursions into the countryside around Zürich, and play their instruments. Sometimes the pension's lively atmosphere irritated some of the other residents. Milana Bota, a psychology student from Serbia, who was friendly with the women, complained to her parents that the noise often bothered her. 68 One of the pension's most frequent visitors was Albert Einstein, who often joined in t e women's mus al pe fo man es. E nste n w ote Ma ć on O tobe 0 8 about his visit to the pension: "I'm bringing a few luscious goodies from Mama, who promised to send us something for the household every so often: directly to Plattenstrasse 50. Pick up a copy of Helmholtz's electromagnetic theory of light in the meantime!". 69 Einstein came to the pension with his violin and physics books. Mileva played the tamburitza (a mandolin-like-instrument), and later the piano, Helene, the piano, and E nste n t e v ol n. M lana Bota nfo med e pa ents:"M ss Ma ć as nt odu ed me to her good friend, a German; his name is Einstein. He plays violin beautifully, he is a real artist, and so I'll have someone to play with again" (21 May 1898). Two weeks later she wrote them, "I wanted to answer your letter yesterday afternoon, but I had a v s t t was M ss Ma ć w t t e Ge man I told you about and we made mus t e whole afternoon (3 June 1898) 70 Mileva wore orthopedic boots to correct a physical deformity. She had been born with a dislocated left hip, leaving one leg shorter than the other. In a letter to her parents, Milana Bota described Mileva as "a very good girl, clever and serious, she is small, 3 Einstein was seeking a position
The rebel graduate Einstein is rejected
Einstein desired to be a theoretical physicist. He wanted to become an assistant to a professor at the Polytechnic. Einstein's sister, Maja reported in her biography of her brother Albert that, the assistant was selected by the professor and he helped the professor in the course by guiding the students, and also by assisting in experiments in the laboratories. After obtaining the diploma, Albert Einstein was equally qualified to assist in both these aspects, but none of his professors remembered their promises. 78 It became evident that the same professors who had praised his scientific interest and talent so highly had no intention whatsoever of taking him on as an assistant.
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Maja appears to have reported Einstein's subjective disappointment, which he perhaps expressed to her after graduation: he very likely felt that professors had promised him assistantship after he would graduate, and then none of them remembered their promises. Hoffmann and Dukas explain this: "By his forthrightness and his distrust of authority" Einstein "had alienated his professors, among them Heinrich Fridrich Weber". When Einstein "sought university positions, he was rebuffed.
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Reiser repeats the words of Maja, and also adds his own words, "It was clear that Albert Einstein would first turn to his professors. They had promised him an assistantship at the Polytechnic Academy, had even declared that they might establish a new position for him. When he reminded them of the matter, and explained the importance of this question for his whole life, his professors drew back timidly. He saw at once that they had forsaken him. Something must have happened to turn things against him, someone must ave slande ed m […]". 81 Actually, the professors of department VI needed several assistants because of the large number of engineering students; and, as only a few students enrolled in the less lucrative fields such as mathematics and physics, virtually any graduate after his final exams could, if he wanted, become an assistant for a few years. This, however, did not apply to the rebel graduate Einstein. With Professor Pernet and Professor Weber he had no prospects -both were of course not fond of him at this stage (Weber was fond of Einstein in 1898 but later became alienated). Weber preferred not to become engaged with Einstein, and he took instead two mechanical engineers as his assistants. Einstein thus turned his hopes to the mathematicians. Einstein wrote his mathematics teacher Professor Adolf Hurwitz on September 23, 1900, asking him whether there is any prospect of becoming his assistant. Hurwitz was probably very surprised, because Einstein rarely had shown up at his seminars. 82 Einstein had to confess his omissions in a letter dated September 26, 1900 to Hurwitz: "My most grateful thanks for your amiable letter! I am delighted to learn that there is some chance of me obtaining the position. Since through lack of time I was unable to attend the mathematical seminar where there was no chance of practice in practical and theoretical physics, I have nothing in my favor except the fact that I attended most of the seminars which offered me the opportunity. I think I must mention that in my student years I was mainly occupied with analytical mechanics and theoretical physics". 
Professor Weber is Behind Einstein's Difficulties
Einstein w ote Ma ć on Ma 27 0 "I am absolutely onv n ed t at Webe s the blame". He wrote her, "I am convinced that under these circumstances it doesn't make any sense to write to any more professors, because they'll surely turn to Weber for information about me at a certain point, and he'll just give me another bad recommendation". 84 And to his close friend Marcel Grossmann Einstein complained a month later on April 14 1901, "Dear Marcel, for the past three weeks I have been here with my parents and am trying from here to find a job as an assistant at some university. And I would have long found one had Weber not constantly played against me. Nevertheless, I am leaving no stone unturned and refuse to lose my sense of humor. God created the 81 Reiser, 1930, pp. 59-60. 82 Einstein to Adolf Hurwitz, 23 September 1900, CPAE, Vol. 1, Doc. 77. 83 donkey and gave him a thick skin". And Einstein added: "As regards science, I have got a few wonderful ideas in my head which have to be worked out in due course". 85 As to Grossmann, he was given an assistant post under Professor Wilhelm Fiedler who taught Descriptive geometry and Projective Geometry. 86 Grossman succeeded
Fiedler as a professor in the Polytechnic in the autumn of 1907. 87 Einstein graduated an excellent institute in Europe in which he could not stay as an assistant to any professor. Einstein thus wrote pleading letters to physicists all around Europe. He w ote Ma ć on Ap l 0 : "I w ll ave soon g a ed all t e p ys sts from the North Sea to the southern tip of Italy with my offer!" 88 Desperate Einstein wrote on March 19, 1901 to the great physical chemist at the University of Leipzig, Professor Wilhelm Ostwald, who later won the Nobel Prize: "Since I was inspired by your book on general chemistry to write the enclosed article [on capillarity] 89 , I am taking the liberty of sending you a copy. On this occasion I venture also to ask you whether perhaps you might have use for a mathematical physicist who is familiar with absolute measurements". He wrote Ostwald, "I am taking the liberty of making such a request only because I am without means and only such a position would give me the possibility of further education", but he did not get any answer.
As the days passed and the postman brought no response, Einstein was even more desperate. On 3 April 1901 Einstein followed up his letter with a postcard saying how important the decision of his paper would be for him and -perhaps as a pretext for writing the postcard -wandering "I am not sure whether I have included my address" in Milan in the earlier letter, which in fact Ostwald had received. 90 His father Hermann -the unsuccessful merchant, in ill health and a stranger to academic community, wrote Professor Ostwald on 13 April 1901, 92 "I beg you to excuse a father who dares to approach you, dear Professor, in the interests of his son. I wish to mention first that my son Albert Einstein is 22 years old, has studied for four years at the Zürich Polytechnic and last summer brilliantly passed his diploma examinations in mathematics and physics. Since then he has tried unsuccessfully to find a position as assistant, which would enable him to ont nue s edu at on […]".
And then Hermann went on with, "Dear Professor, my son honors and reveres you the most among all the great physicists of our time", and finally Hermann pleaded with Ostwald to at least read Albert's capillarity paper, and "write him a few lines of encouragement so that he may regain his joy in his life and his work". And maybe he could obtain a position as ass stant fo s son…
Hoffmann and Dukas say that it is unknown whether Professor Ostwald wrote Einstein as result of this letter. What is known is that Einstein did not receive an assistantship.
Einstein Finds Temporary Positions and Grossmann Rescues him
In the meantime, Einstein had become a citizen of the canton of Zürich. His citizenship dates from February 21 st , 1901. 93 His chances of finding a job in Switzerland were now greater than they had been as a rebellious German Jew. Einstein finally found a temporary job. Starting May 19, 1901, he became a substitute teacher for two months at a high school in Winterthur. He was teaching five to six hours in the morning, and spent the afternoon working either in the library or at home.
